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Before class notes
44 .

18. Show that f(x) = cos?x + ces? (% +x) — cos x cos (% +x) is a constant function. What is its value?

If £ is a differentiable function on an interval I such that f'(x) = 0 for all x in I,
then f is a constant function on 1.

\u)

strategy: calculate f'(x) and show that it is equal to zero for all x.
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18. Show that f(x) = cos®x + cos® (% +x) — cos x cos ( +x) is a constant function. What is its value?
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5.1
Memorize

An antiderivative F(x) of a function f(x) is a function whose derivative is f(x).
In other words, F'(x) = f(x).




An antiderivative F(x) of a function f(x) is a function whose derivative is f(x).
In other words, F'(x) = f(x).

Memorize

Suppose that F(x) and G(x) are antiderivatives of a function f(x). Then F(x) and
G(x) differ only by a constant. That is, F'(x) = G(x) + C for some constant C.

Memorize

To find all antiderivatives of a function, it is necessary only to find one antideriva-
tive and then add a generic constant to it.

Memorize

The indefinite integral of a function f(x) is denoted by

ff(x) dx

and represents the entire family of antiderivatives of f(x).

Memorize

% ( | r@ dx) = f)
a(/\- = $h) = Fﬂ/)/)
> F/ (’Jé) JAC

dx
2 dF
=2 df 7 Sl by,

n+1

ifn#-1
Power Formula: f x"dx =< n+l1
In|lx|] ifn=-1

Memorize
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Let f and g be functions and let £ be a constant. Then:
1 fkf(x) dx = kff(x) dx

2. f(f(x)+g(x)) dx = ff(x) dx + fg(x) dx

3. f(f(x)—g(x)) dx = ff(x) dx — fg(x) dx

Memorize

For any functions f1, ..., f, and constants k1, ..., &k,

f(klfl(x)+---+knfn(x)) dx = klffl(x) dx + -+ + knffn(x) dx .

(5.1)

i.e., we can integrate term by term

Memorize

fcosxdx = sinx + C

fsinxdx = —cosx + C

fseczxdx =tanx + C
fsecx tanx dx = secx + C
fcscx cotxdx = —cscx + C

fcsczx dx = —cotx + C

Memorize

fexdx:ex+C

Memorize or be able to derive

Free fall motion: At time ¢ = 0:
acceleration: a(t) = —-g
velocity: v(t) = —gt + vg
position: s(¢) = —%gt2 + vot + So
initial conditions: so = s(0), vy = v(0)

5.2
Memorize
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The definite integral of a function f(x) over an interval [a,b] is denoted by

b
f f(x) dx
and represents the sum of the infinitesimals f(x) dx for all x in [a, b].
Memorize
y
A
y= f(.’)C) 'Y
l I fx+dx) - f(x)
f(x)
> X
a x x+dx b
[—]

dx

Figure 5.2.1 The infinitesimal f(x) dx as the area of a rectangle

B__
=f) ]
Y fxi | df = fx+do)— F )
A il

f(x)

Figure 5.2.2 Area under the curve y = f(x) over [x,x + dx]

Area of AABC = %(base)X(height) = %(dx)(df ) = %(dx)(f "(x)dx) = %f '(x)(dx)?

Memorize
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For a function f(x) = 0 over [a,b], the area under the curve y = f(x) between
x=a and x = b, denoted by A, is given by

b
A =[ f(x) dx

and represents the area of the region R bounded above by y = f(x), bounded below
by the x-axis, and bounded on the sides by x = a and x = b (with a < b).

Memorize

Let R be the region bounded by y = f(x) and the x-axis between x =a and x = b. If
f(x) <0 over [a,b], then

b
f f(x) dx = the negative of the area of R
a
If f(x) changes sign over [a, b], then

b
f f(x) dx = the net area of R,
a

where the parts of R above the x-axis count as positive area and the parts below
count as negative area.

b n
Area A = f fx)dx = lim ) f(x})Ax;
a n—oo =1

We let n approach infinity and the largest Ax;
approaches zero.

Memorize

For real numbers a1, ag, ..., @, and an integer n > 1,

M=

ap = a1 +ag + -+ ay

k=1

is the sum of ay, ..., a,. The symbol X is called the summation sign, which is the
Greek capital letter Sigma.

’ a
i, ay =9 va, 14,
ya
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k=Y 1
Memorize
Letaq,asg,...,a,,and by, be, ..., b, be real numbers, and let ¢ be a constant. Then:
n n n
1) Y (@rp+bp) = > ap + ) by
k=1 k=1 k=1

@ Y (@r—-br) = > ar — ) by
k=1 k=1 k=1
3) ank = cZak
k=1 k=1

n n
4) Z ap = Z a; (i.e. the sum is independent of the summation index letter)
k=1 i=1

Supplied

Let n = 1 be a positive integer. Then:

n
M Y 1=n
k=1
n
(2) Zk=1+2+...+n: nn+1)
k=1 9
=l 6
4) ik3:13+23+---+n3=M
k=1 T

(5) ik‘l 14+ 9% 4 o4t = n(n+1)(6n+9n%+n-1)
: k=1 30
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Let n =1 be a positive integer. Then:

n
M Y 1=n
k=1
n
(2) Zk=1+2+...+n: nn+1)
k=1 9
k=1 6

@ SB = 18+ 28 4 oo g gt o HOHD
k=1 4
(5) ik‘l — 14 9% 4yt = n(n+1)(6n+9n%+n-1)
D- = it

5.1

For Exercises 1-15, evaluate the given indefinite integral.

2. f3cosxdx 33/00‘“’4540/! ':
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Scientific Notebook
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j; sin(x)dx = 1 —cos1 ~ 0.45970

sin(x) Approximate integral (left boxes) is - Z,:o sin -=i3 = 0.41724
sin(x) Approximate integral (left boxes) is1- 3_ " sinkris = 0.45549

10 .

sin(x) Approximate integral (right boxes) is - > _ sin 45is = 0.50139

sin(x) Approximate integral (right boxes) is—- 3° ", sin 5-is = 0.4639
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